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[57) ABSTRACT

A cutting blade for a rotary mower has a generally
horizontally disposed, elongated blade body adapted
for rotational movement about the vertical axis thereof
when operatively connected to a rotary mower, and a
plurality of fins attached to the blade body, each fin
extending generally vertically from the blade body and
away from the vertical axis thereof and disposed at an
angle to the longitudinal axis of the blade body such

that the outwardly facing surface of each fin 1s pres-
ented to the air upon rotation of the blade. In operation,

the fins force air and grass clippings upwardly and radi-
ally outwardly from the rotating cutting blade.

14 Claims, 16 Drawing Figures
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CUTTING BLADE FOR A ROTARY LAWNMOWER

BACKGROUND OF THE INVENTION

The present invention relates to a cutting blade for
use in a rotary lawnmower. More particularly, the pres-
ent invention relates to a low noise, rotary cutting blade
which functions as a backward curved centrifical fan to
provide a good upward and outward flow of arr.

In order for a rotary lawnmower to provide a good,
even cut of grass, the cutting blade must generate a
substantial flow of air upwardly into the blade housing.
This upward flow of air stands the grass up to be 1n
position to be cut by the blade. Otherwise, an even cut
will not be achieved. Also, the blade must generate a
substantial flow of air from the interior of the housing
outwardly into, for example, a grass collecting bag.
This flow of air 1s necessary to transport the grass clip-
pings outwardly from the interior of the housing so that
the clippings do not accumulate therein and interfere
with the rotation of the cutting blade.

Unfortunately, with conventional blades, high speeds
of blade rotation must be used to obtain the aforemen-
tioned air flows. At such high speeds of rotation a cer-
tain amount of irritating and bothersome noise 1s gener-
ated. Hence, 1t would be desirable to have a cutting
blade which develops a substantial flow of air even at a
relatively slow speed of rotation. Further, it would be
desirable to have a cutting blade which is quiet in opera-
tion.

SUMMARY OF THE INVENTION

In accordance with the present invention a cutting
blade for a rotary lawnmower has a generally horizon-
tally disposed elongated blade body adapted for rota-
tional movement about the vertical axis thereof when
operatively connected to a rotary mower, and at least
one fin attached to opposite end portions of the blade

body, each fin extending generally vertically from the
blade body and away from the vertical axis thereof and
each fin presenting an outwardly facing surface in a
forward direction upon rotation of the cutting blade.
Each fin can have a planar, convex-curved or concave-
curved shape. In one preferred embodiment of the pres-
ent invention, the fins are positioned on the underside of
a propellor-like blade body. Damage to the fins from
rocks and the like 1s avoided by extending each fin no
further downward than the horizontal plane of the for-
wardly facing cutting edge of the associated end por-
tion of the blade body.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view, broken away, showing
a cutting blade 1in accordance with the present invention
in operative association with a rotary lawnmower;

FIG. 2 1s a plan view of the cutting blade of FIG. 1;

FIG. 3 is an elevational view of the cutting blade of
FIGS. 1 and 2;

FIG. 4 1s a perspective view, broken away, of the
cutting blade of FIGS. 1-3;

FIG. 5 1s a perspective view, broken away, of an end
portion of a cutting blade of FIG. 1 showing one set of
fins thereon;

FIG. 6 1s an elevational view of the cutting blade of

FIGS. 1-5 illustrating the direction of air flow devel-
oped thereby when in use;
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FIG. 7 1s a plan view of the cutter blade of FIGS. 1-6
further 1llustrating the air flow developed thereby when
In use;

FIG. 8 is a plan view, broken away, of an alternative
embodiment of the cutting blade of the present inven-
tion having convex-curved fins; -

FIG. 9 1s an elevational, broken away, view of the
cutting blade of FIG. §;

FIG. 10 is a perspective v1ew broken away, of the
cutting blade of FIG. §;

FIG. 11 1s a plan view, broken away, of an end por-
tion of another alternative embodiment of the cutting
blade of the present lnventlc}n having concave-curved
fins;

FIG. 12 1s an elevational view broken away of the
cutting blade of FIG. 11;

FIG. 13 1s a perspective view, broken away, of the
cutting blade of FIGS. 11 and 12 showing the fins
thereof; |

FIG. 14 is a plan view of another alternative cutting
blade of the present invention;

FIG. 15 is a front elevational view of the cutting
blade of FIG. 14; and

FIG. 16 is a sectional view taken along line 16—16 of
FIG. 15.

DESCRIPTION OF THE INVENTION

Now referring to the drawing, a cutting blade made
in accordance with the present invention is shown in
FIGS. 1-7 and indicated generally by the numeral 10.
FIG. 1 shows cutting blade 10 installed on a conven-
tional lawnmower 12. Thus, cutting blade 10 1s mounted
on vertical drive shaft 14 which is rotatably driven by
electric motor 16. As will be further appreciated from
the following description of the present invention, cut-
ting blade 10 provides a good upward and outward air
flow for cutting and transporting grass Into a grass
collecting container. Cutting blade 10 also operates at a
low noise level. As shown in FIGS. 2-5, the structure of
cutting blade 10 includes a horizontally disposed, elon-
gated blade body 18 which has a generally flat, rectan-
gular shape and comprises a central portion 20 and
opposite end portions 22 and 24. End portion 22 has a
cutting edge 26 integrally formed thereon and end por-
tion 24 has a cutting edge 28 integrally formed thereon.
It will, of course, be appreciated that, in use, cutting
blade 10 rotates in a direction which presents each cut-
ting edge 26 and 28 to the upstanding grass blades so as
to effect the cutting of the grass blades during the lawn-
mowing operation.

It will be noted that blade member 18 has no up-
wardly turned edge trailing portion such as i1s often
employed in cutting blades for rotary lawnmowers to
obtain the desired updraft. This desired airflow 1is
achieved in accordance with the present invention by
the provision of fins 30 and 32 which are mounted on
end portions 22 and 24, respectively, of blade body 18.
Referring to fins 30, each fin 30 has a generally verti-
cally upwardly extending planar wall 34 comprising a
forward portion 36 and a rearward portion 38. As used
herein, the terms ‘“forward” and “rearward” are in-
tended to be with respect to the direction of movement
when the cutting blade of the present invention is in use.
Each fin 30 has a base flange 40 integrally formed with
wall 34 and which provides means for fixedly securing
fin 30 to the upper surface of blade body 18 as by weld-
ing or the like. The forward edge of wall 34 is prefera-
bly rearwardly sloping as in the nature of a swept back
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wing. Each fin 30 is canted from the vertical so as to
extend radially outwardly. As used herein, the term
“radially’’ is with reference to the rotating cutting
blade. By extending each fin 30 radially outwardly as
well as upwardly from end portion 22, the entrapment

of grass clippings by fins 30 1s minimized.
Each fin 30 is positioned on end portion 22 of blade
body 18 so that forward portion 36 of wall 34 1s closer

to the axis of rotation 54 of cutting blade 10 than is the

rearward portion 38 of wall 34. It will, of course, be
appreciated that axis of rotation 54 coincides with the
vertical axis of cutting blade 10 and extends through the
center of hole 52 by which in combination with fasten-
ing means (not shown in the figures) through holes 352
and 58, cutting blade 10 1s attached to drive shaft 14 in
a conventional manner. Thus, each fin 30 1s positioned
so as to present the radially outside surface of wall 34 to
the air upon rotation of cutting blade 10 and, hence, the
forwardly and radially outwardly facing surface forces
air radially outwardly from cutting blade 10 so that
cutting blade 10 functions as a backward curved centrif-
ugal fan.

In a symmetrical and analogous manner, fins 32 are
attached to end portion 24 of blade body 18. Thus, each
fin 32 comprises a generally vertically upwardly ex-
tending wall 42 integrally formed with flange 50 which
is attached to the upper surface of end portion 24. Wall
42 has a forward portion 44 and a rearward portion 46
and is canted radially outwardly from the vertical.
Thus, as shown in FIG. 5 with respect to fins 32, each
fin 32 is disposed at an angle such that the angle &
between wall 42 and the portion of blade body 18 ex-
tending radially outwardly therefrom is an acute angle.
Of course, it is contemplated that fins 30 will be sym-
metrically positioned at the same angle @ as fins 32. The
canting of walls 34 and 42 from the vertical, substan-
tially reduces the liklihood of grass clippings being
captured or entrapped by fins 30 or 32.

The air flow obtained by cutting blade 10 is 1llus-
trated in FIGS. 6 and 7. Rotation of cutting blade 10 1n
direction R, forces air outwardly as indicated by the
plurality of generally horizontal arrows in FIG. 6. The
outward movement of air draws the desired updraft,
indicated by the upwardly extending arrows in FIG. 6.
The air movement is further illustrated in FIG. 7 where
the lighter arrows indicate air flow relative to cutting
blade 10 and the heavier arrows indicate air tlow rela-
tive to the blade housing of the lawnmower. Upon
rotational movement of blade 10 about drive shaft 14 in
the direction indicated by arrow R, air 1s forced centrifi-
cally outwardly by fins 30 and 32 as indicated by the
lighter arrows. The forward movement of each of fins
30 and 32 also, of course, moves air 1in a forward direc-
tion although at a velocity less than that of the fin itself.
The resulting air flow is shown by the heavier arrows to
be a generally circular movement exhausting through
the exhaust chute of the lawnmower housing.

Now referring to FIGS. 8-10, an alternative embodi-
ment of a cutting blade of the present invention is
shown and indicated generally by the numeral 100.
Cutting blade 100 has a flat elongated blade body 102
analogous to blade body cutting blade 10 previously
disclosed. Thus, blade body 102 has opposite end por-
tion 104 having cutting edge 108 on the forward edge
thereof. Blade body 102 has a centrally disposed aper-
ture 106 adapted to receive a drive shaft of a lawn-
mower for mounting of cutting blade 100. It wili, of
course, be appreciated that the following description of
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4
end portion 104 and fins 110 thereon is fully applicable

to the opposite symmetrical end portion and fins not
shown in the Figures.

Mounted on the upper surface of end portion 102 of
blade member 102 are a plurality of curved fins 110

which have a curved wall 114 with a forward portion
112 and a rearward portion 116. As is shown in FIGS,
8-10, each fin 110 is curved In a convex manner as

viewed from the axis of rotation or from the center of
aperture 106. Each fin 110 extends upwardly from an
integral fin base plate 118 which is secured to the upper
surface of end portion 104 of blade member 102 by a
plurality of rivets 120. As in the previous embodiment,
each wall 114 of each fin 110 is canted radially out-
wardly from the vertical so as to form an acute angle &
with respect to the portion of blade body 102 extending
radially outwardly therefrom. Also, each wall 114 1s
positioned so as to present a forwardly radially out-
wardly facing wall surface so that cutting blade 100 is
adapted to perform as a backward curved centrifugal
fan in a manner similar to that of cutting blade 10.

Now referring to FIGS. 11-13, another alternative
embodiment of the present invention is disclosed and
indicated generally by the numeral 200. Cutting blade
200 has a flat, elongated blade body 202 analogous to
previously disclosed blade bodies 18 and 102. Blade
body 202 has opposite end portions, one of which is
shown in FIGS. 11-13 and indicated as end portion 204
with cutting edge 208, and has a centrally disposed
aperture 206 adapted to receive the drive shaft of an
associated lawnmower and about which it i1s contem-
plated that blade body 202 and hence, cutting blade 200
will rotate. The following description of opposite end
portion 204 and fins 210 thereon is, of course, fully
applicable to the symmetrical opposite end portion not
shown 1n the figures.

Cutting blade 200 has a plurality of fins 210 extending
upwardly and radially outwardly from the upper sur-
face of end portion 204 of blade member 202. Each fin
210 has a curved wall 214 which comprises a forward
portion 212 and a rearward portion 216. Each wall 214
is curved in a concave manner as viewed from the axis
of rotation or from the center of aperture 206. Each fin
210 is formed integrally with and extends upwardly
from a base plate 218 which is fixedly attached to blade
member 202 by a plurality of rivets 220.

Each wall 214 of each fin 210 1s disposed at an acute
angle @ with respect to the portion of blade body 202
extending radially outwardly therefrom. Also, forward
portion 212 of each wall 214 is positioned closer to the
axis of rotation than is the rearward portion 216 so that
each fin 210 presents a forwardly, radially outwardly
facing wall surface. Thus, cutting blade 200 is well
adapted to function in a manner analogous to that of the
previous embodiments.

Now referring to FIGS. 14-16 yet another alterna-
tive embodiment of the present invention 1s 1llustrated
and indicated generally by the numeral 300. Cutting
blade 300 comprises an elongated blade body 302 which
has flat opposite end portions 304 and 306 each of which
are inclined from the plane of central portion 303 of
blade body 302 in the manner of a propeller. Thus,
cutting blade 300 has a centrally disposed flat portion
303 with central aperture 312 therein adapted to fit over
the drive shaft of a lawnmower 308 and 310, and flat
end portions 304 and 306. Flat end portion 304 has
cutting edge 314 on the forward edge thereof and is
canted from the horizontal such that forward, cutting
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edge 314 1s disposed on a lower plane than the rearward
edge 315. Similarly, flat end portion 306-has cutting
edge 316 on the forward edge thereof and i1s canted
from the horizontal such that forward cutting edge 316
1s disposed on a lower plane than rearward edge 317.

Each end portion 304 and 306 has respectively posi-
tioned thereon a plurality of generally vertically extend-
ing fins 318 and 320. In the embodiment of FIGS. 14-16,
however, fins 318 and 320 extend vertically generally
downwardly rather than upwardly. As in the previous
embodiments, each fin 318 and 320 1s canted radially
outwardly from the vertfical to obtain the benefits here-
inbefore mentioned. Thus, each fin 318 and 320 is posi-
tioned at an acute angle ® with respect to the portion of
end portion 304 or 306 extending radially outwardly
therefrom.

Each fin 318 has a generally triangularly shaped wall
322 which is integrally formed with flange 324 which is
fixedly attached to the underside of end portion 304.
Each wall 322 has a forward portion 326 and a rearward
portion 328 and is positioned with a forwardly, radially
outwardly facing wall. Forward portion 326 1s posi-
tioned closer to the vertical axis, 1.e. the axis of rotation
of blade 300, than is rearward portion 328. Thus, upon
rotation of blade 300, air will be forced radially out-
wardly and the beneficial effects of the present inven-
tion will be obtained.

It will, of course, be appreciated that each fin 320 is
constructed and disposed on end portion 306 in a man-
ner symmetrical with, and analogous to, fins 318 on end
portion 304. Although fins 318 and 320 are disposed on
the underside of end portions 304 and 306, each fin 318
and 320 is located above the horizontal plane in which
cutting edges 314 and 316 are positioned. Thus, each fin
is positioned between the planes of the forward and
trailing edges of the associated end portion and is pro-
tected from contact from rocks and the like during use
of blade 300.

It will, of course, be appreciated that the present

invention is subject to modification and variation. For 40

example, the exact number and size of the fins as well as
the exact angle ® can be varied depending upon the
specific use and effects desired. While specific embodi-
ments of the present invention have been described and
illustrated herein, it is to be understood that the inven-
tion may be varied within the scope of the appended
claims without departing from the spirit of the inven-
tion.

What 1s claimed is:

1. A cutting blade for a rotary mower having a hori-
zontally disposed blade body having cutting edges
thereon and adapted for rotational movement about the
vertical axis thereof when operatively connected to a
rotary mower, comprising:

a plurality of generally vertically extending fins
mounted on said blade body, each of said fins being
spaced from said vertical axis and having a forward
portion which extends from said blade body at a
position closer to said vertical axis than the position
at which a rearward portion thereof extends from
said blade body, and each of said fins being inclined
outwardly away from said vertical axis to make an

. acute angle with respect to the portion of said
horizontally disposed blade body extending radi-
ally outwardly therefrom.

2. A cutting blade for a rotary mower having a hori-

zontally disposed blade body having cutting edges
thereon and adapted for rotational movement about the
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6
vertical axis thereof when operatively connected to a
rotary mower, comprising: |

.a plurality of fins attached to sald blade body, each of
said fins extending generally vertically and radially
outwardly from the said blade body and each of
said fins having a forwardly and radially outwardly
facing side wall; and, =

wherein said blade body has opposite end portlons
and a plurality of said fins are mounted on each of
sald end portions. - *

3. A cutting blade for a rotary mower havmg a hori-
zontally disposed blade body having cutting edges
thereon and adapted for rotational movement about the
vertical axis thereof when operatively connected to a
rotary mower, comprising:

a plurality of generally vertically and radially out- |
wardly extending fins mounted on said blade body,
each of said fins being spaced from said vertical
axis and comprising a concavely curved wall, one
side of said curved wall facing forwardly and radi-
ally outwardly; and,

wherein said blade body has opposﬂe end portlons
and a plurality of said fins are mounted on each of
said end portions. - |

4. A cutting blade for a rotary mower having a hori-
zontally disposed blade body having cutting edges
thereon and adapted for rotational movement about the
vertical axis thereof when operatively connected to a
rotary mower, comprising:

a plurality of generally vertically and radially out-
wardly extending fins mounted on said blade body,
each of said fins being spaced from said vertical
axis and comprising a convexially curved wall, one
side of said curved wall facing forwardly and radi-
ally outwardly; and, |

wherein said blade body has opposite end portions
and a plurality of said fins are mounted on each of
said end portions.

5. A cutting blade for a rotary mower having a hori-
zontally disposed blade body having cutting edges
thereon and adapted for rotational movement about the
vertical axis thereof when operatively connected to a
rotary mower, comprising:

said blade body having opposite planar end portions
which are canted from the horizontal so that the
forward edge of each said opposite end portion is in
a lower horizontal plane than is the rearward edge
thereof:
plurality of generally vertically extending fins
mounted on each of said opposing end portions of
said blade body, each of said fins having a for-
wardly and radially outwardly facing side wall and
being disposed at an acute angle with respect to the
end portion of said blade body extending radially
outwardly therefrom, and each of said fins being
disposed between the horizontal planes of said
forward and rearward edges.

6. A cutting blade as recited in claims 1, 2 or 3
wherein each of said fins comprises a generally verti-
cally extending wall and an integral horizontal flange,
said flange being attached to said blade body.

7. A cutting blade as recited in claims 1 or 2 wherein
each of said fins comprises a planar generally vertically
and radially outwardly extending wall.

8. A cutting blade as recited in claims 1 or 2 wherein
each of said fins comprises a curved, generally verti-
cally and radially outwardly extending wall.
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9. A cutting blade as recited in claims 1, 2, 3, or 4 at least one fin extending generally vertically from
wherein each of said fins comprises a generally verti- each end portion at a location intermediate the

: : length of that end portion; and
cally radially outwardly extending wall and more than each fin having a forward portion thereof secured to

one said }val! extends upwardly fron:.l a horizontal base . said blade body at a position closer to said vertical
plate which is fixedly attached to said blade body. axis than the position at which a rearward portion

10. A cutting blade as recited in claim 1, wherein said thereof is secured to said blade body, each fin being
blade body has opposite end portions and a plurality of inclined outwardly from said vertical axis to make
fins are mounted on each of said end portions. an acute angle with respect to the portion of said

horizontally disposed blade body extending radi-
ally outwardly therefrom, each fin extending gen-
erally transversely of said blade body and having a

11. A cutting blade as recited in claims 1, 2, 3, 4, or 5 10
wherein the forward edge of each of said fins is rear-

wardly sloping. o | leading edge which extends upwardly and rear-
12. A cutting blade as recited in claims 1, 2, 3, or 4 wardly from a position adjacent the leading cutting

wherein said fins extend upwardly from said blade 15 edge of the end portion from which it extends, and

body. each fin extending substantially across the full
13. A cutting blade for a rotary lawnmower, compris- width of the end portion from which it extends;

whereby, upon rotation of the cutting blade at a rela-

Ing: _ _ _
a horizontally disposed elongated blade body adapted twel)f slow speed of rotation said fins de_v elop sub-
‘ : : 20 stantial outward flow of air at a low noise level.
for rotation about a central vertical axis thereof 14. The cutting blade as recited in claim 13, wherein
when operatively connected to a rotary lawn- a plurality of said fins are mounted on each of said end
mower, said blade body having two opposed end portions.
portions each having a leading cutting edge; L S
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